CD163-positive perivascular macrophages in the human CNS express molecules for antigen recognition and presentation.
Perivascular macrophages (PVM) constitute a subpopulation of resident macrophages in the central nervous system (CNS) that by virtue of their strategic location at the blood-brain barrier potentially lend themselves to a variety of important functions in both health and disease. Functional evidence suggests that PVM play a supportive role during experimental autoimmune encephalomyelitis in rodents. However, the function of PVM in the human CNS remains poorly characterized. We first set out to investigate the validity of the antibody EDhu1, which recognizes human CD163, to specifically identify human PVM. Second, we wanted to gain insight into the function of PVM in antigen recognition and presentation and therefore we studied the expression of DC-SIGN, mannose receptor, MHC class II, and several costimulatory molecules by PVM in the normal and inflamed human CNS (multiple sclerosis (MS) brain lesions). Conventional immunohistochemistry and double-labeled immunofluorescence techniques were used. We show that CD163 specifically reveals PVM in the normal human CNS. In MS lesions, CD163 staining reveals expression on foamy macrophages and microglia, besides an upregulation of the amount of PVM stained. In contrast, mannose receptor expression is restricted to PVM in both normal and inflamed brain tissue. Furthermore, we show that a subpopulation of PVM in the human brain express several molecules involved in antigen recognition, presentation, and costimulation. Therefore PVM, which occupy a strategic location at the BBB, are equipped to recognize antigen and present it to T cells, supporting a role in the regulation of perivascular inflammation in the human CNS.